A telematic system to support decisions and operations in case of animal health emergencies has been designed and implemented in the Abruzzo region of Italy. The system aims to improve decision-making by Veterinary Services in the event of an outbreak of exotic disease. The system has been tested, first by a simulated outbreak of foot and mouth disease, and then during an outbreak of swine vesicular disease. Critical problems were detected and corrected in both cases.
Introduction
Globalisation of trade and human migration have considerably increased the risk of introduction of exotic animal diseases world-wide. Introduction of highly contagious animal diseases may cause significant economic losses and, in some instances, may also present a substantial threat to public health.
The risk of introducing infectious disease agents into Italy is very high, as a result of the geographical location of the country and the regular import of large quantities of animals and animal products (5) . Many of the Office International des Epizooties (OIE) List A diseases are classified as 'exotic' in Italy, since these diseases have either never been detected within national boundaries or have been eradicated and the use of vaccines prohibited. As a consequence, if introduced into Italy, these infections could spread very rapidly, since animal populations are fully susceptible. The consequences of outbreaks for animal welfare, livestock production, export of animal products, and in some cases, public health and the environment, could be very serious. Therefore, the need for rapid diagnosis and timely action in the case of an outbreak is of paramount importance to protect animal production, disease-free status and public health.
Emergency preparedness refers to the following: a) the proven capability to rapidly detect the introduction or sudden increase in incidence of any livestock disease which has the potential to develop to catastrophic proportions b) the adoption, without delay, of the measures required to contain and eliminate the disease as rapidly as possible.
The principal defence against all List A diseases is the ability to organise actions to combat any epidemic with efficacy, efficiency and timeliness (11, 12, 13) .
The Istituto Zooprofilattico Sperimentale dell'Abruzzo e del Molise 'G. Caporale' (IZSAM), in co-operation with the Veterinary Services of the Abruzzo Region, has designed and implemented a system to support decisions and operations, for use in emergencies due to exotic animal diseases, in an attempt to improve the response time and decision-making capabilities of Veterinary Services.
Materials and methods

The management system
The principal characteristics of the system implemented are described below.
Italy has prepared operational protocols to be applied in the case of a suspected or confirmed outbreak of an OIE List A exotic disease, to ensure a rapid and effective response. These contingency plans, drafted as an operation manual, regulate the activities of official veterinarians during an outbreak. The plans also define measures to be applied from the time the infection is first suspected until the eradication of disease and lifting of restriction measures. Each procedural step is reported in a sequential manner. Tasks and responsibilities of personnel involved in the outbreak are described. The manual contains examples of all the information forms to be completed while managing an outbreak (1, 6) .
Computers, with special software for the management of all Veterinary Services activities, including management of the animal identification register, have been provided to local Veterinary Services. Local Veterinary Services and the Regional Veterinary Epidemiological Centre (located at 1ZSAM) have been connected by an integrated services digital network (ISDN). Records of activities are consolidated in the regional database every fifteen days (8, 9, 10).
A geographical information system (GIS) has been implemented which includes the co-ordinates of animal herds and structures that could be involved in an outbreak of exotic disease. A global positioning system (GPS) receiver was used to obtain these co-ordinates.
Veterinary Services personnel have been provided with diagnostic kits containing all tools, instruments and materials to be used in a suspected or confirmed outbreak of exotic disease.
Training courses to improve the recognition of OIE List A diseases, the management of outbreaks and to provide details of the use of software for Veterinary Service management and the GPS have been provided.
The telematic support system
A telematic support system for the management of animal health emergencies has been implemented by integrating the information generated by the following: 
Implementation of the telematic support system
A relational database management system has been used to develop the epidemic emergency management system. A data warehouse, integrating and normalising data generated by both local Veterinary Services and the laboratory information system, has been implemented. The data warehouse information has been linked to other operational tables, such as herd and animal identification registers, herd and animal health status, transhumance registration, information on outbreaks, local Veterinary Service resources, ANIMO and other structures of veterinary interest (e.g. slaughterhouses, cheese factories, import, processing or storing plants for food of animal origin, livestock markets, premises of dealers).
The software package developed for the epidemic emergency management system has been implemented in PERL 5 and has been installed on the IZSAM web server. The package modules are able to gain access to the database and to present dynamic information in HTML, a format accessible using most internet browsers.
The package developed for this system, using the geographical co-ordinates of herds or other structures of veterinary interest, is able to interface with the GIS system used at IZSAM.
The HTML version of the contingency plans for OIE List A diseases and of all epidemiological and administrative forms needed to manage the outbreak are available online.
Access to the telematic system is regulated by individual user passwords. Further details on the implementation of this system are presented in the paper by Bellini et al. (4) .
Results
At present, operation manuals are available for four of the OIE List A diseases (foot and mouth disease, classical swine fever, contagious bovine pleuropneumonia and African horse sickness). These manuals are provided to the veterinarians of the local Veterinary Services of the Abruzzo Region, both as hard copy and on the internet. Therefore, official veterinarians are able to consult the procedures and download the forms needed to manage the outbreak over the internet, and to complete and send the forms to the proper authorities and other relevant stakeholders by e-mail (Table I) . A computer network linking all the local Veterinary Services to the Regional Veterinary Epidemiological Centre at IZSAM, for the management of daily activities and for the emergency management of exotic disease outbreaks has been implemented and is functional (Fig. 1) .
Local Veterinary Service databases have been aggregated at a regional level. According to legislation in Italy, the regional level is competent for planning and evaluating veterinary actions and is a mandatory node for information transmission to the national level.
Geographical co-ordinates of all herds and other structures of veterinary interest which could be involved in an exotic disease outbreak have been recorded. The tables of geographical co-ordinates of farms have been linked, by an univocal identification code, to the herd identification register (2).
A link to the ANIMO system has also been established. This system contains information on animal movements and trade among countries of the EU. Such a link has been necessary to monitor possible health problems related to the import of animals (7).
Training courses for Veterinary Services personnel on the identification of exotic diseases and the procedures to be performed in the event of an outbreak have been organised (Table II) , in addition to training on the use of the software for management of veterinary activities and for the GPS.
The necessary materials required to intervene in a suspected or confirmed outbreak of exotic disease have been acquired by the local Veterinary Services, regional Veterinary Services and diagnostic laboratories of the IZSAM. The local Veterinary Services have been provided with personal computers and GPS.
In the case of an animal health emergency, the officials of each local Veterinary Service have access to the support telematic system (Pig. 2). This provides access, in real time, to the following information:
a) A list of herds and structures, present in the protection and surveillance zones as well as in any other given part of the region, which are to be placed under veterinary control in the case of animal health emergencies (e.g. slaughterhouses, cheese factories, firms which import, process or store food of animal origin, livestock markets, premises of dealers) (Fig. 3) . For each herd, the following information is available: (Fig. 4) .
é) Contingency plans for OIE List A diseases for online consultation.
J) Ail forms for administrative and epidemiological data collection.
g) Raw and treated data relating to the outbreak, both in tabular and graphical format. The system has been tested first by the simulation of a foot and mouth disease outbreak and then during an outbreak of swine vesicular disease. In both cases, the weaknesses of the system were detected, verified and corrected.
The simulation uncovered the following problems:
a) the kit provided for field intervention needed integration b) some procedures described in the manual needed modification c) additional operation procedures were required d) some discrepancies existed between the data held in the GIS system and that recorded in the regional animal identification register information system for the same areas (regarding the number of herds located in the protection and the surveillance areas).
Discussion
An integrated information system, such as the one described, appears to be particularly useful in critical conditions, including the management of an animal health emergency, when the response time and availability of effective information become extremely critical for success.
The existence of written and standardised procedures, the availability of up-to-date data for outbreak management and the support of the telematic system allowed the rationalisation of decisions and activities and a significant reduction in both the time taken to respond to the outbreak and the duration of the intervention. The link to the ANIMO database proved useful for monitoring the risk of introduction of infectious agents from other countries of the EU. However, the severe shortcoming of ANIMO, at present, is that the identification codes of the destination of the livestock are not recorded.
The simulation exercise demonstrated the usefulness of GIS, in particular when defining the protection and surveillance zones (3).
During the outbreak of swine vesicular disease, a significant gap was detected in the GIS mapping of swine holdings. Numerous small swine herds are present in the area, which are kept for family consumption. This type of herd, according to EU regulations regarding animal identification registers, does not have to be registered. This appears to be a considerable problem which should be addressed urgently at the EU level, since the control of many important swine diseases in several parts of the EU could be compromised.
The above problem was rapidly overcome by mapping all the missing holdings with the GPS previously provided to local Veterinary Services which, at the time, were also supplied with an electronic spreadsheet containing the formulae required to calculate the distance of each holding from the outbreak, using the recorded geographical co-ordinates.
Abruzzo region has the largest percentage of territory devoted to either national or regional parks of any region in Italy. Almost one third of the territory is a protected area. During the drafting of the foot and mouth disease contingency manual, the need to apply special operational procedures, in the event of an outbreak of exotic disease in a national or regional park, was immediately clear. A contingency plan must consider the characteristics and the specific problems of these areas. Attention must be focused on the following: In view of the problems concerning these areas, specific intervention guidelines are being drafted to be used in the event of an exotic disease outbreak involving protected park areas and wildlife. 
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Resumen
Los autores describen un sistema telemático de apoyo a la decisión y la gestión en casos de emergencia zoosanitaria, concebido y aplicado en la región italiana de Abruzzo con la voluntad de mejorar el proceso de decisión de los Servicios Veterinarios cuando se declara un brote de enfermedad exótica. En primer lugar se ensayó el sistema con un brote simulado de fiebre aftosa, y después durante un verdadero brote de enfermedad vesicular porcina. En ambos casos se detectaron problemas importantes que fueron oportunamente corregidos.
